To determine if an anxiety dimension in the Edinburgh Postnatal Depression Scale (EPDS) could be identified in a sample of pregnant women with high social risk factors.
A nxiety disorders, the most prevalent of the psychiatric disorders, affect about 16% of Canadian women, with some studies indicating a lifetime prevalence as high as 30%. [1] [2] [3] Anxiety often affects women in their mid-20s, a time coincident with childbearing. 4 A study of 8000 pregnant women in Great Britain found 21.9% suffered from anxiety as measured by the Crown-Crisp Experiential Index. 5 Using a structured psychiatric interview, 24.1% of 497 pregnant women in France were reported to suffer from at least one anxiety disorder, and of these 8.5% had generalized anxiety disorder. 5, 6 A temporal relation between anxiety and the subsequent development of depression was reported. 7 Consequently, identifying and treating anxiety may help to prevent later depressions. 7, 8 This is particularly relevant during pregnancy; women experiencing prenatal anxiety are 3 times more likely to report severe postpartum depression symptoms, compared with women without anxiety. 5, 6, 9, 10 Anxiety in the mother has important implications for fetal health. Animal studies show stress in the mother affects fetal development by sustained dysregulation of the hypothalamic-pituitary-adrenal axis followed by an increased stress reaction throughout life. 11 Fetal and maternal endocrine levels are highly correlated; high maternal levels of cortisol released during times of anxiety and stress directly influence glucocorticoid receptors in the fetal brain. 12, 13 Evidence also indicates exposure to stress and anxiety in utero is associated with neural death, lower intelligence, and a decrease in the child's ability to cope with stress and to perform adequately in neuromotor tests. 11, 14, 15 Increased cortisol has implications for fetal well-being and is associated with adverse obstetrical outcomes such as altered fetal heart rate and complications in the pregnancy (such as increased preeclampsia and operative deliveries). 16, 17 Babies of anxious mothers may experience lower Apgar scores and preterm birth, 18 and as children they are at increased risk for developmental delays, and language and behaviour problems. [19] [20] [21] [22] Children of anxious mothers are at a much higher risk for behavioural and emotional problems, such as attention deficit and hyperactivity. 21 The Edinburgh Postnatal Depression Scale (EPDS) 23 is being used with increasing frequency in Canada to detect the presence of depression in pregnant and postpartum women. 24 The tool gives a score that is most often used as a screen for depression; however, some authors have found underlying dimensions on the EPDS that represent anxiety. 25 The purpose of this study was to determine if an anxiety dimension in the EPDS could be identified in a sample of pregnant women with high social risk factors. Given the generally accepted notion of the effects of social risk on mental health, we hypothesized that, even within this socially high-risk group, anxiety levels would be higher in women who were younger (owing to the temporal relation of anxiety and depression), without a partner (because of the potential lack of social support and lower income), and Aboriginal (related to their increased potential for low income and low education).
Method
Women were recruited to participate in a study of feelings in pregnancy during their first prenatal visit at 2 outreach programs for hard-to-reach pregnant women. Most women who attend the programs are Aboriginal, of low socioeconomic status, nonpartnered, and unlikely to use other prenatal services. We enrolled 402 of the 668 women (60%) eligible for participation (English-speaking). Compared with nonparticipants, participants were more likely to be partnered (43.4%, compared with 25.8%, c 2 = 8.816, df 1, P < 0.01, n = 83). Ethics approval was received from the university and the regional health authority, and the women signed an informed consent document.
Our main outcome measure was the EPDS, the most widely used screening tool for depression in antenatal and postpartum women. 26 The EPDS is self-administered, and consists of 10 statements with a Likert response scale from 0 to 3 and a maximum score of 30. The EPDS has been extensively validated and found acceptable for screening women for antenatal and postpartum depression in many different populations, languages, and countries throughout the world. 23, 27, 28 The EPDS was validated for use in Aboriginal women in Canada. 29 Owing to the nature of the population, sociodemographic, obstetrical-biological, psychological, and behavioural health data, this included a number of self-report questions about health history such as self and family history of depression, and problems with fluctuating moods. The nurses who collected the data were involved in previous studies and determined that this group of women would not complete numerous in-depth questions or tests, to do so would have greatly reduced the number of women who would have consented and increased study fatigue in the staff. We conducted exploratory factor analysis of the EPDS using a Varimax rotation. The factor components were summed to develop subscales for anxiety and depression. Internal consistency of the subscales was measured using Cronbach's alpha coefficient. Bivariate correlation analysis was used to determine the association between the anxiety and depression subscales. We used t tests to compare 3 groupings of women: aged under 19 years and over 25 years; of Aboriginal and non-Aboriginal origin; and with and without a partner. We used SPSS software (SSPS Inc, Chicago, IL) to obtain descriptive statistics and conduct other analyses.
We used linear regression to identify independent variables associated with an increase in the anxiety subscale score (P < 0.10). In the final model, in a linear regression analysis against the anxiety subscale, we used the following independent variables: moods up and down, history of depression, food security, age, number of pregnancies, number of somatic complaints, stress of pregnancy, with or without a partner, concern about the baby's health, concern about the baby's birth, and income below and above $20 000. A P value of 0.05 was used to determine statistical significance.
Results
The average age of the women in the study was 22.8 years (SD 5.2) and the mean gestation was 15.2 weeks (SD 6.5). Table 1 describes the women.
Three factors emerged in the factor analysis. Only those components with loadings of more than 0.5 are included in the description of factors. The first factor, or anxiety subscale, includes 3 items from the EPDS: item 3, self-blame; item 4, feeling anxious; and item 5, feeling scared or panicky. The second factor, or depressive subscale, includes 3 items from the EPDS: item 1, the lack of ability to laugh; item 2, not looking forward with enjoyment; and item 8, feeling sad or miserable. For item 8, although the difference between the loading on the depression and anxiety factors does not meet the suggested 0.20 difference criteria, 30 its inclusion in the depression subscale increases Cronbach's alpha from 0.57 to 0.68. The third component consists solely of item 10 (feelings of self-harm) from the EPDS. Table 2 summarizes the factor loadings.
The items comprising the anxiety and depression subscales and the self-harm item of the EPDS explained 43%, 21%, and 2.6% of the overall variance, respectively. The 3 anxiety components (items 3, 4, 5) were summed into an anxiety subscale with a Cronbach's alpha coefficient of 0.709. The anxiety and depression subscales were moderately correlated (r = 0.47).
We found no difference in the anxiety subscale scores between Aboriginal and non-Aboriginal women, or between partnered and nonpartnered women. Younger women (under age 19 years) displayed significantly more anxiety symptoms than older women (over age 25 years). Table 3 summarizes the anxiety subscale statistics. Table 4 shows the results from the linear regression model with the anxiety subscale as the dependent variable. The significant independent variables in the model include: history of depression, moods going up and down, age, and stressors (relating to the pregnancy, the health of the baby, the birth of the baby, income above or below $20 000, and other, unspecified stressor).
Discussion
Our findings are consistent with other studies reporting several underlying factors to the EPDS rather than a single depression dimension. 9,25,31 Stuart et al 9 confirmed the presence of anxiety symptoms in the EPDS using the State Anxiety Scale of the State-Trait Anxiety Inventory in 107 postpartum women.
In a study of 60 obstetrically high-risk pregnant women, Adouard et al 31 determined 2 factors in the EPDS somewhat similar to those defined here. Their anxiety factor accounted for the greater amount of the variance in the total score; however, they used a different overall factor composition, with self-harm thoughts included with the anxiety items. The researchers used a principal component rather than an exploratory factor analysis, which might have limited expression of further factors.
In a study of 150 Canadian postpartum women, Ross et al 25 used factor analysis of the EPDS to derive 3 factors and subsequent subscales (depression, anxiety, and self-harm) similar to ours. While the depression subscale explained most of the variance in their postpartum women (27.0%), depression accounted for much less of the variance in our pregnant women (20.1%). Conversely, the anxiety subscale was the prominent feature in our pregnant women, accounting for 25.2% of the variance, compared with 24.5% in the above study of the postpartum women. The third factor, self-harm thoughts, explained a similar magnitude of variance in both studies (13.6% in the pregnant women; 14.7% in the postpartum women).
We were unable to locate published information about anxiety in pregnant Aboriginal women in Canada; however, other authors have also found a lack of association between ethnicity and depression in pregnancy. [33] [34] [35] Our finding of no significant difference in anxiety between partnered and nonpartnered women might be in contrast to Cairney et al, 36 whose results indicate marital status, specifically separation and divorce, may be markers for elevated risk for psychiatric disorders among women with children. However, the majority of women in our study were nonpartnered (56.6%), which may account for the lack of association in this study.
In keeping with previous findings in research of nonpregnant populations, the younger women (under age 19 years) in this study displayed significantly more anxiety symptoms than the older women (over age 25 years). Considering the direct relation between anxiety and subsequent depression, particularly in perinatal women, 4,37 this finding highlights the importance of identifying women who display anxiety symptoms.
Linear regression analysis demonstrated a significant association between history of depression and present anxiety symptoms. Others have connected a history of depression with anxiety in pregnancy. 32 Life stressors are associated with increased depressive symptoms in pregnancy 38 and similarly for emotional dysregulation. 9 Worries about the pregnancy and the health of the baby are serious and important overall concerns for pregnant women. 40, 41 A large literature base describes the association of anxiety, depression, and mood swings in psychiatric populations. 42, 43 The present study demonstrates this association and may be relevant to socially high-risk pregnant women in the community, indicating anxiety and depressive symptoms in pregnancy should not be automatically dismissed as normal.
Conclusions
Consistent with other studies, this study of socially high-risk pregnant women confirms the EPDS is a multifactorial tool to measure anxiety in addition to depression symptoms and self-harm thoughts. 9, 25, 31, 44 This study shows anxiety during pregnancy in women at high social risk may be more prominent than depression. This anxiety should not be normalized or ignored as it may lead to postpartum depression and has deleterious effects on the fetus.
Building on the findings reported here, we are currently enrolling women from the general population into a larger, longitudinal study of antenatal and postnatal depression. We have expanded our questions to look more closely at worry sources for women, mood variability, and the occurrence of late antenatal and postpartum anxiety and depression. 
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Résumé : L'anxiété dans un échantillon de femmes enceintes socialement à risque élevé au Canada
Objectif : Déterminer si la dimension de l'anxiété à l'échelle de dépression postnatale d'Édimbourg (EPDS) pouvait être identifiée dans un échantillon de femmes enceintes ayant des facteurs de risque sociaux très élevés.
Méthode : Quatre cents femmes assistant à des programmes prénataux de service d'approche, dont la plupart étaient célibataires, à faible revenu, et autochtones ont participé à une étude de sentiments durant la grossesse. La principale mesure des résultats était l'EPDS. Les données ont été recueillies sur des variables sociodémographiques, obstétrico-biologiques, psychologiques, et comportementales.
Résultats : L'analyse factorielle de l'EPDS a révélé 3 facteurs : l'anxiété, la dépression, et l'automutilation. Le facteur anxiété représentait la plus grande variance dans le score global à l'EPDS. Les comparaisons de différents groupes de femmes ont révélé significativement plus d'anxiété chez les femmes de moins de 19 ans, comparativement à celles de plus de 25 ans (P < 0,01). L'analyse de régression linéaire indiquait que l'anxiété était associée à l'âge, aux stresseurs (c'est-à-dire, la grossesse, la santé du bébé, la naissance du bébé, l'argent, et d'autres), aux antécédents de dépression, et aux humeurs changeantes.
Conclusions :
Les symptômes d'anxiété étaient prédominants dans la détresse émotionnelle identifiée par l'EPDS dans cet échantillon de femmes enceintes socialement à risque élevé. L'anxiété durant la grossesse chez les femmes socialement à risque élevé ne devrait pas être normalisée.
